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TO THE DIRECTOR OF THE U.S. PATENT AND TRADEMARK OFFICE 
REISSUE PATENT APPLICATION AND AMENDMENT 

Dear Sir: 

In accordance with 37 CFR 1.171-1. 173, a Reissue Patent 
Application for U.S. Patent No. 5,975,892, entitled "Pneumatic 
Flash Calciner Thermally Insulated in Feed Storage Silo," issued 
on November 2, 1999, is being submitted herewith. The entire 
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specification, including the drawings and claims of the original 
patent, are enclosed. Pursuant to 35 U.S^C. 251, this reissue 
application is being filed within the two year deadline for 
claims that enlarge the scope of the original patent. 

Also submitted herewith is an amendment directing the entry of 
the changes and new claims described below. 

Please amend the above-entitled application as follows: 

IN THE CLAIMS: 

a. Please amend the following claim: 

10. (Amended) The plant of Claim [9] 2, wherein said calcination 
reactor has a substantially cylindrical bottom portion including 
a fuel burner and said fluidized feed stream is introduced 
tangential ly in the bottom portion such as to produce a cyclonic 
flow through the reactor. 

b. Please enter the following new claims: 

20. A calciq^t^iOQ p3,ant for a p^ytipul^te fe^d m^teyj.al 
comprising: 

a palginatio^ reactor? and 


means for effecting transport of the particulate feed 
material through said calcination reactor along a substantially 
cyclonic flow path, 

21, The plant of claim 20^ wherein said effecting means comprises 
means for introducing the particulate feed material into said 
ca^lqination yeaqtoy sut>stantially tang^ntia3.1y of said 
calcination reactor > 

22. The plant of claim 20 ^ further comprising means for creating 
a heat source within said cyclonic flow path> 

i,:;4 
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*P 23. The plant of claim 22 ^ wherein said calcination reactor is 
W1 substantially vertical and has a bottom portion^ said effecting 
means comprising means for introducing the particulate material 

1^ into saiq calcination reagtor subs tantially tangential ly of saiq 

Q 

Hi bottom portion f and said cyclonic flow path extending upwards 

5 . ... 

|-. from said bottom portion^, saxd creatxng means being mounted m 
said bottop portion. 

24. Tjie plant of qlaim 22 , wherein said creating means comprises 
a burner. 

25, The plant pf qlaim further coiRprjsjng ^ stora ge silp for 
the particulate feed material ^ means for fluidizing the 
p^rtjpuiat^ feeq m^t^rj^l pylgy %q stqy^g^ a^d foy ponveying a 
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resulting fluidized feed stream %o s^jd stoyage silo, a, firgt 
heat exchanger^ a second heat exchanger and a sQlid--gas 
sep^yation unit, sajd effecting means const:ituting part of m^ans 
for fluidizing the particulate feed material from said storage 
silo and for seguentially conveying a resulting fluidized feed 
stream through said calcination reactor and said solid-gas 
sep^r^tion unit to pypqupe a solid calcined product and 4 g^geous 
exhaust f said first heat exchanger being located between said 
gaseo^s exhaust anq a reactor aiy stream used for fluidizing ttxe 
particulate feed material conveyed to said calcination reactor 
M and said second heat exchanger being located between said gaseous 

Q exhaust and a feed air stream used for fluidizing the particulate 

0 

*e feed material CQnvey^q to sai4 gtqyage silo, gajd soliq-gag 

Ifi separation unit, said first heat exchanger and said second heat 

U 

I exchanger being located in said storage silo and at least 

1^ 

y partially iiamersed in the particulate feed material therein > 

a 

Li 

26. The plant of claim 25 , further comprising means for injecting 

¥> 

a silo air stream into said storage silo. 


27 T A methQ^a Qt opQrrting a qalQinatipm plwt for partiwlatg 
feed material comprising the step of transporting said 
particulate feed material through a calcination zone along a 
siibstantially cyclonic flow path. 
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28. The method of claim 27 ^ further comprising the step of 

introducing said particulate feed material into said calcination 
zone substantially tangentially of said calcination zone. 

29. The method of claim 27^ further comprising the step of 
creating ^ heat i^ource within said cyclonic flow path. 

30. The method of claim 29^ wherein the creating step comprises 
generating a flame within said cyclonic flow path. 

31. The method of claim 27 ^ further comprising the steps of 

Q storing said particulate feed material in a storage space prior 
to the transporting step, fluidizing said particulate feed 
material with conveying gas prior to the storing step, heating 
said conveying gas prior to the fluidizing step, entraining said 


n 


particulate feed material with transporting gas prior to the 


transporting step^ heating said transporting gas prior to the 
entraining step, and separating said particulate feed material 
and said transporting gas in a solid-gas separation zone 
following the transporting step to produce a solid calcined 
product and a gaseous exhaust ^ said calcination zone and said 

and •the storing step including conveying the fluidized 
particulate feed material into said storage space and at least 
partially immersing said calcination zone and said solid-gas 
separation appe in s^id partiguAat^ f^e^ mfttegial, t^e st^ps Qt 


heating said conveying aas and heating said transporting aas 
being performed in said storage space using gaseous exhaust from 
said solid-gas separation zone* 

32. The method of claim 31^ further comprising the step of 
in3.Qcting a fluidi^jng gas into gaj.d storage space. 

33, A method of operating a calcination plant for particulate 
feed material comprising the steps of; 

storing said particulate feed material in a storage space? 
removing said particulate feed material from said storage 
space ; 

enfrr^inihg said pmrtipuJ^^te feed material with transporting 
gas following the removing step? 

transpQpting % l^e qntrain^q particulate feeq material through 
a calcination zone; and 

separating said particulate feed material and said 
transporting gas in a solid-gas separation zone following the 
transporting step to produce a solid calcined product and a 
gaseous exhaust ^ said calcination zone and said solid-gas 
separation zone being located in said storage space ^ and the 
storing gtep inqly^^ihg ^t leaigt paytl^lly j,Bptei:sj,og gg^j.^ 
calcination zone and said solid-gas separation zone in said 
particulate feed material. 


34, The ineiAod of claim 33 ^ further coitiprising the steps of 
f luidlzing said particulate feed material with conveying gas 
prior to the storing step^ heating said conveying gas with 
gaseous exhaust from said solid-gas separation zone prior to the 
fluidizing step,, and heating said transporting gas with gaseous 
exhaust from said solid-gas separation zone prior to the 
ehtrajning step, th^ stgr^pg step including CQhyeyjhg the 
fluidized particulate material into said storage space, and the 
steps of heating said conveying gas and heating said transporting 
gas being performed in said storage space, 

a 

0 35, The method of claim 34, further comprising the step of 


injectinff a fluidizing aas into said storage space. 

36. A met hod of operating a calcination Plant for partic^late 
feed material comprising the 

steps of : 


ftj 
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^ admitting said particulate feed material into a calcination 


zone; 

transporting said pa rticulate feed material through said 
calcination zone; and 

adjusting the temperature in said calcination zone, the 
adjusting step in cludiqq varying the rate of admission of said 
particulate feed material into said calcination zone. 


37. The method of claim 36. wherein the transporting step 
comprises conve ying said particulate feed material through said 
Calcination zone along a substantially cyclonic flow path. 


38. The method of claim 37, wherein the admitting step comprises 
introg winq saia particulate feed material into said calcination 
zone substant ially tanaentlally of said calcination zone. 

39. The method of claim 37. further compris ing the step of 
creating a h eat source within said cyclonic flow path. 

^ 40. The method of claim 39. wherein the creating step comprises 
::P generating a flame within said cyclonic flow path. 

in 

M 

^ 41, The method of claim 36. further comprising the steps of 

M stoyinq said particulate feed material in a storage space prior 

id 

lU to the admitting step, fluidizing said particulate feed 
j3 material with co nveying gas prior to the storing step, heating 
Saia CQpyg v i n cf gas zone prior to the fluidizing step, entraining 
said particulate fee d material with transporting gas prior to the 
transporting step, heating s aid transporting gas prior to the 
entraining step, and separating said particulate feed material 
and said tr ansporting gas in a solid-gas separation zone 
following the transpo rting step to produce a solid calcined 
proa^Ct and a gaseous exhaust, said calcinat i on zone and said 
solid-gas separation zone bei ng located in said storage space ^ 
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and the storing step including n onvevina the fluidized 
particulate feed material i nto said storage space and at least 
partially igimeysi ng said ca lcination zone and said soliri-g as 
separation zone in said particulate feed materia l , the steps nf 
heating said convey ing aas and heating said transporting gas 
being performed in said storage space using gaseous exhaust from 
said solid~gas separation zone. 

42. The method of claim 41. further comprising the step of 
Inlectina a fluidi2ing gas into s aid storage space. 

0 
Q 
fj 

REMARKS: 

f Original claims 1-19 and new claims 20-42 are pending in this 
reissue application. No claims have been canceled. Pursuant to 

S 37 CFR 1.173(c), an explanation of the support in the disclosure 

ly 

Q of the patent for the changes made to the claims is provided 
herewith. 


Support for Added mairog 

Independent claim 20 recites a calcination plant for a 
particulate feed material that includes a calcination reactor and 
means for effecting transport of the particulate feed material 
through said calcination reactor along a substantially cyclonic 
flow path. 
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Explicit support for this claim is found in column 5, lines 22-36 

of the original patent: 

The tangential flow of the feed into the calcining pipe 
provides the gradual blending of the feed material with 
the hot combustion gases, which results in avoidance of 
sintering of the feed material • The cyclonic action 
also increases the velocity of the fluidized particles 
for a given throughput and a given retention time in 
the reactor due to the spiral path that the material 
must follow. 

Thus, an important aspect of the invention is the fact that a 
cyclonic flow path of the particulate feed material is 
advantageous over the prior art, in that producing cyclonic-type 
motion results in excellent heat transfer and optimal 
calcination. Specif ically, larger particles migrate closer to 
the pipe wall and travel more slowly than smaller particles, 
thereby enabling the complete and uniform calcination of such 
coarser feed material. At the same time, the cyclonic action 
causes the finer material, which is calcined more rapidly than 
coarser material, to exit the reactor at a greater rate^ which is 
all consistent with obtaining a product of uniform quality. 

Dependent claims 21-26 add limitations found in the description 
of the preferred embodiment and claims of the original patent. 
Hence, claim 21 adds "means for introducing the particulate feed 
material into said calcination reactor substantially tangentially 
of said calcination reactor," which is disclosed in column 5, 
lines 11-14 ("the feed material is discharged. . .into the feed 
pipe 44 through rotary valves 30 and pneumatically conveyed 
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tangentially into the calcining zone of the reactor 14, thus 
producing a cyclonic action " ) . 

In claim 22 a "means for creating a heat source within said 
cyclonic flow path" is recited. This limitation is described in 
coliimn 2, lines 26-30: 

The feed material is kept in a fluidized state in the 
silo by air heated in the other heat exchanger and 
blown upward from the bottom of the storage 
compartment, from where the material is dropped into 
the feed pipe through rotary valves prior to injection 
into the reactor. 

Claim 23 further defines the calcination reactor to be 
substantially vertical and having a bottom portion, with the 
effecting means of claim 20 "comprising means for introducing the 
particulate material into said calcination reactor substantially 
tangentially of said bottom portion, and said cyclonic flow path 
extending upwards from said bottom portion, said creating means 
being mounted in said bottom portion." These limitations are 
disclosed in claim 9. 

Claim 24 simply defines the "creating means" of claim 22 to 
include a burner. A gas burner is disclosed in column 2, line 
25. 

Claim 25 defines the invention in terms of a whole silo storage 
and calcination reactor system, i.e.,: 
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A storage silo for the particulate feed material, means 
for fluidizing the particulate feed material prior to 
storage and for conveying a resulting fluidized feed 
stream to said storage silo, a first heat exchanger, a 
second heat exchanger and a solid-gas separation unit, 
said effecting means constituting part of means for 
fluidizing the particulate feed material from said 
storage silo and for sequentially conveying a resulting 
fluidized feed stream through said calcination reactor 
and said solid-gas separation unit to produce a solid 
calcined product and a gaseous exhaust, said first heat 
exchanger being located between said gaseous exhaust 
and a reactor air stream used for fluidizing the 
particulate feed material conveyed to said calcination 
reactor, and said second heat exchanger being located 
between said gaseous exhaust and a feed air stream used 
for fluidizing the particulate feed material conveyed 
to said storage silo, said solid-gas separation unit, 
said first heat exchanger and said second heat 
exchanger being located in said storage silo and at 
least partially iiamersed in the particulate feed 
material therein. 


This feed storage silo and calcination reactor configuration is 
disclosed in claim 1-6 and columns 3-5 of the Description of the 
Preferred Embodiments. 


Claim 26 elaborates on the plant of claim 25, further defining 
"means for injecting a silo air stream into said storage silo." 
This limitation is disclosed in claims 16 and 17 and in column 3, 
line 53 ("injection nozzles 49") • 


For independent method claim 27, a method of operating a 
calcination plant for particulate feed material is disclosed to 
include "the step of transporting said particulate feed material 
through a calcination zone along a substantially cyclonic flow 
path."" As discussed above for claim 19, claim 27 defines the 
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novelty of the invention in terms of the cyclonic flow path of 
the particulate feed material. Therefore, support for this claim 
is found in column 5, lines 22-36 of the original patent. 

Furthermore, the inventive method of claim 27 is described in 
lines 10-15 of column 5: "the feed material is discharged from 
the silo's storage compartment into the feed pipe 4 4... and 
pneumatically conveyed tangentially into the calcining zone of 
the reactor 14, thus producing a cyclonic action that 
characterizes the flow of the fluidized reactants during 
calcination." 

Thus, claim 27 is patentable over the prior art because it 
provides a method for calcining particulate feed material in a 
continuous operation that eliminates the need for refractory 
insulation, provides excellent heat transfer among all 
components, and keeps reactor temperatures sufficiently uniform 
for ideal calcination results through the cyclonic motion of the 
particulate feed (See, e.g., abstract; column 6, lines 19-30). 

Dependent claims 28-32 track the language of the limitations 
found in the dependent device (plant) claims 21-26. Therefore, 
the same basis of support applies as discussed above. 

Independent claim 33 recites: 
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A method of operating a calcination plant for particulate 

feed material comprising the steps of: 

storing said particulate feed material in a storage spacer- 
removing said particulate feed material from said storage 

space ? 

entraining said particulate feed material with transporting 
gas following the removing step; 

transporting the entrained particulate feed material through 
a calcination aone? and 

separating said particulate feed material and said 
transporting gas in a solid-gas separation zone following the 
transporting step to produce a solid calcined product and a 
gaseous exhaust, said calcination zone and said solid-gas 
separation zone being located in said storage space, and the 
storing step including at least partially immersing said 
calcination zone and said solid-gas separation zone in said 
particulate feed material. 


This second independent method claim describes the entire 
calcination process • Thus, the steps of this method are 
disclosed in both in the Brief Summary of the Invention (column 
2, lines 16-42) and the Description of the Preferred Embodiments 
(columns 3-6). 


Claims 34-35 depend from claim 33. Again, these claims track the 
language of the limitations found in the previous dependent 
claims. Therefore, the same basis for support applies as was 
discussed above. 


The last independent claim, 36, further recites: 

A method of operating a calcination plant for particulate 
feed material comprising the 
steps of: 

admitting said particulate feed material into a calcination 

zone; 

transporting said particulate feed material through said 
calcination zone; and 
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adjusting the temperature in said calcination zone, the 
adjusting step including varying the rate of admission of said 
particulate feed material into said calcination zone. 

The first two steps are disclosed in column 3, lines 23-50 (See, 

e.g., "the reactor feed consists of a fluidized stream of solid 

particles fed from the silo" (step 1) and "rotary valves 30... are 

used to mix the particulate solid feed with the air and create a 

fluidized feed stream for injection into the. .. [calcination] 

reactor through the tangential feed pipe 28" (step 2)). The 

third step of adjusting the temperature through varying the rate 

of admission of the feed material into the calcination zone is 

I* disclosed in column 4, lines 40-51. 
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I Claims 37-42 depend from claim 36 and add limitations that are 
I?l disclosed in the previous dependent claims and supported by the 
J"" specification as described above. 

^ The only formal correction made by this amendment is to claim 10. 
13 Claim 10, which duplicates the limitations of claim 9, has been 

amended to depend from claim 2 (rather then claim 9) to avoid 

redundancy. 


Pursuant to 37 CFR 1.178(a), the patentee hereby offers to 
surrender the original patent, or if the original patent is lost 
or inaccessible, to file a statement to that effect. 
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Besides the enclosed filing fee, no other fee is believed to be 
due with this application and amendment. Should there be any 
unforeseen costs, please charge our Deposit Account No. 02-2451. 


Respectful ly submitted , 



Antonio R. Durando 
Reg. No. 28,409 
(520) 881-9442 phone 
(520) 881-9448 fax 
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